general, particularly in subjects with significant carotid stenosis 1, 2 . Many case-control and cohort studies have identified a strong, independent and dose-related association between moderately elevated homocysteine and atherosclerotic vascular disease, including stroke 3, 4, 5 .
In this study, we undertook a prospective casecontrol study of consecutive patients hospitalized with a first-ever ischemic stroke and examined specifically whether there may be an association between homocysteine, serum lipid profile, the degree of stenosis of carotid arteries and the specific etiologic subtypes of ischemic stroke. The current study was aimed to explore the relationship of serum homocysteine with carotid stenosis in ischemic stroke.
Methods:
This prospective, case-control study of serum total homocysteine as a potential risk factor for acute ischemic stroke. 36 consecutive male and female patients admitted in the department of Medicine and Neurology of Sir Salimullah Medical College & Mitford Hospital (Dhaka, Bangladesh) from January 2008 -June 2009 with the diagnosis of acute ischemic stroke was included in this study and they were compared with 36 control age-matched volunteer subjects of outpatient department. Criteria for entry into the study were as follows: (1) with neurological examination and neuroimaging (CT/ MRI) methods, diagnosis of ischemic stroke was strictly verified within 48 hours, (2) no disorders related to hepatic, renal and endocrinologic functions, (3) no systemic malignancy, (4) The subjects that do not use any preparations including vitamin B12 and folic acid or any medications having antimetabolite effects such as methotrexate or phenytoin, etc.
Stroke was defined as a clinical syndrome characterized by rapidly developing clinical symptoms and/or signs focal and at times global loss of brain function, with symptoms lasting >24 hours or leading to earlier death, and with no apparent cause other than that of vascular origin 6 .
On the basis of clinical evaluation and results of imaging studies, the neurologist classified all strokes into 4 major etiologic subtypes according to the following criteria 7 . 3. 50-70% stenosis on one side or 20-50 % stenosis on both sides (Group3);
4. Stenosis >70% on one side or 50-70 % on both sides and occlusion of one carotid artery on one side (Group 4).
Intima-Media Thickness (IMT) was defined as the distance between the characteristic echoes from the lumen intima and media-adventitia interfaces.
Vertebral artery flow volume and mean systolic flow velocity were determined by using B-mode Doppler ultrasonography. The vertebral artery flow volume less than 200 ml/min were evaluated as vertebrobasilar insufficiency (VBI). Statistical analyses related with this study were performed by use of SPSS 9.0 package program. In the course of the evaluation of the data gathered, descriptive statistical methods (average, standard deviation) were used; in addition to these methods, free t test was used for the comparison between the paired groups through the use of the non-parametric tests taking into consideration the number of patients in the groups composed with the classification of the patient group by etiologies. The comparisons between the groups were evaluated with the chisquare test was used for the comparisons between the qualitative data. Correlations between numeric variables, like cholesterol, triglyceride and homocysteine were investigated by t test. The results of these tests were considered at the significance level of p<0.05 and the confidence interval 95%.
Results and observations
36 patients with ischemic stroke (18 female and 18 male) and 36 control subjects (18 male and 18 female) were included in the study. The mean age of the patient group was within the range of 50.28 ± 14.29 and the mean age of the control group was within the range of 51.08 ± 14.50 (TableI-I) In respect of the risk factors, HT, Ischemic Heart Disease (IHD), DM displayed significantly higher rates of prevalence in the patient population. In the patient group, only HT was found to be significantly higher in CE group in respect of the distribution of the risk factors in the etiological subgroups (p=0.0.230); any significant difference has not been determined (Table II) . Mean, standard deviation of fasting total cholesterol, triglyceride, HDL-C, LDL-C and VLDL-C in patients and control group summarized in Table III . There was no statistical difference between the two groups. In respect of the distribution of the patient group by etiology, the rates were determined as 38.9% for LAD, 36.1% for SAD, 8.3% for CE and 16.7% for Others (Table IV) . Compared to the control subjects, the mean fasting plasma homocysteine level was found to be significantly higher (p<0, 01). While the homocysteine concentration was found within the normal levels in 25% of the patients, it was found to be elevated in 75% cases. The homocysteine level in the control group was found to be within normal levels for 83.33% of the control subjects; and only 16.67% of the control subjects displayed elevated levels of homocysteine. (Table V) In the determination of correlation between the homocysteine level and lipid levels in the patient group Serum TC and LDL had a positive correlation with serum homocystine with a p value 0.001. Serum HDL had a negative correlation with p value 0.718 and TG had a positive with a p value 0.205. (Table VI) . (Table VII) A higher tHcy level was found to be associated with plaque score independently. Family history of hypertension & DM. fasting blood sugar, serum fasting TC& LDL which were atherosclerotic risk factors. (Table VIII) Significant correlation (p-0.001) has been determined between IMT and first 3 groups (1, 2, 3) in the patients that displayed elevated levels of homocysteine. (Table IX ) 
Discussion:
In this study, we have aimed to determine the correlation between the plasma homocysteine level and stroke and to discover the association between the elevated plasma levels and the lipid levels and carotid atherosclerosis and stenosis. Elevated plasma total homocysteine (tHcy) levels have been indicated as a risk factor for coronary heart disease 8,9,10 , ischemic stroke 11, 12 , and peripheral artery disease 13, 14 . Also, studies have related tHcy levels to carotid atherosclerosis as a surrogate end point for cardiovascular diseases 15, 16 . However, most of these findings were derived from white populations, and whether such findings also apply for Asians remains to be determined. Current study was conducted to evaluate the association of serum Homocysteine with carotid stenosis in patients of ischemic stroke. In this study thirty six patients of ischemic stroke was enrolled as case and equal number of age-sex matched normal healthy adult were taken as controls. Mean age of the cases were 50.28 ± 14.29 years and controls were 51.08 ± 14.50 years, with no significant difference between two groups. Most of the subjects were from age group between above twenty to eighty years. In two previous same type of study was done to explore the association of homocysteine with carotid stenosis , the mean age of one study was 66 years 15 ,and in other study it was 66.2 ± 11.0 years 17 .
Diabetes mellitus, hypertension and ischemic heart disease, family history of hypertension and diabetes mellitus, smoking are considered as significant risk factors of stroke and carotid atherosclerosis. In some of the studies that are limited in number, any association with known risk factors has not been determined 18 . In numerous studies, elevated homocysteine levels were found to be significantly correlated and associated with smoking, male gender, hyperlipidemia and hypertension 19.20 .
In present study mean serum fasting sugar, serum fasting lipid profile (TC) and serum LDL was significantly higher among cases, but serum HDL and triglyceride (TG) had no such difference. In a series mean (± standard deviation) of total cholesterol, triglyceride, HDL-C, LDL-C and VLDL-C in patients and control group summarized had no statistical difference 21 .
Hyperhomocystenaemia defined an elevated homocysteine concentration as one that exceeds 15.8 mmol per liter (95th percentile for healthy control subjects) 22 . Other defined an elevated homocysteine concentration as one that exceeded 13.9 mmol per liter (the mean value plus 2 SD among healthy young controls) 23 . In the Framingham Heart Study cohort had previously considered a homocysteine concentration of 14 mmol per liter to be elevated (90th percentile for persons with apparently adequate concentrations of folate, vitamin B12, and vitamin B6) 24 . In current study, serum fasting total plasma homocysteine level in case group was 21.89 ± 9.38 ìmol/l which was significantly higher than the controls (12.31 ± 3.27 ìmol/l), (p=0.001).
In a series the median concentration of total homocysteine was 16.4 mmol/L among cases versus 14.3 mmol/L among controls 25 . Concentrations of total homocysteine were higher in two thirds of the matched pairs in the case subjects 26 .
In current study 25.0% of cases serum total homocysteine level was normal and in 75.0% of cases it was elevated. In control group in 83.33% respondents it was within normal level and 16.67% elevated. Homocysteine level was significantly higher among cases (p=0.001). In a recent study the homocysteine concentration was found within the normal levels in 35.4% of the patients, it was found to be lightly elevated in 56.3% of the patients and moderately elevated in 8.3%. The homocysteine level in the control group was found to be within normal levels for 90% of the control subjects; and only 10% of the control subjects displayed lightly elevated levels of homocysteine (p<0.01) 21 . In a study, total homocysteine level was normal in 71.5% of stroke cases and elevated in 28.5% 27 . Serum total cholesterol (TC), LDL had a positive correlation with serum homocysteine with a p value 0.001. Serum HDL had a negative correlation and TG had a positive with no statistical significance.
In present series we have determined 36.1% cases had small artery disease, 38.9% large artery disease, 8.3% cases cardioembolic and in 16.7 % other causes. Fujishama reported that as a manifestation of cerebral small-artery diseases, lacunar infarction is the most prevalent type of ischemic stroke in Japanese people 28 . In the studies carried out in relation with etiological correlations, Eikelboom and colleagues have found in a case-control study that hyperhomocysteinemia is associated in particular with stroke due to largevessel atherosclerosis. However, it was found to be less associated with small-artery disease and any correlation with CE or other etiologic subgroups has not been determined which was consistent with our current study 29 .
To further examine the link between carotid atherosclerosis and tHcy levels, multiple regression analysis was performed. When traditional atherosclerotic risk factors were controlled for, tHcy was found to be significantly associated with plaque score, suggesting a potential effect of higher tHcy in the evolution of carotid atherosclerosis. This finding is consistent with a previous study showing associations between tHcy and carotid plaque area 17 .
According to extracranial carotid duplex study current series shows that normal finding was found in seven cases(19.4%), Group 1 finding was found in seven cases(19.4%), group 2 findings in eight cases(22.2%), group 3 findings in thirteen cases(36.1%) and group 4 findings in one case(2.8%).In present study we have found five cases with normal level of homocysteine and two with elevated homocysteine had normal Doppler findings (p=0.056), one case with normohomocysteinemic cases and six of hyperhomocysteine cases had group 1 findings (0.001), one case with normo-homocysteinemic cases and seven with hyperhomocysteinemic cases had group 2 findings (p=0.001), two with normal homocysteine and eleven with higher homocysteine had group 3 findings (p=0.001) and one of hyper homocysteinemic patients had group 4 findings. All abnormal Doppler findings were significantly higher among cases with elevated level of homocysteine (p=0.001, 0.001, 0.001). Elevated total homocysteine concentrations were found to be associated with carotid artery wall thickening and stenosis; and hyperhomocysteinemia and the ischemic events with manifestations of significant carotid stenosis were considered as independent risk factors 15 . Malinow et al reported that fasting plasma levels of homocysteine were significantly higher in 287 subjects with thickened intimal-medial carotid walls than in control subjects 15, 30 performed a cross-sectional study of 1041 elderly subjects (418 men and 623 women; age range, 67 to 96 years) from the Framingham Heart Study, found that plasma homocysteine concentrations are associated with extracranial carotid-artery stenosis in a population-based cohort of elderly people 15 . Another study demonstrated that persons with carotid-artery walls whose thickness exceeded the 90th percentile for the study cohort had significantly higher fasting plasma homocysteine concentrations than persons with carotid-artery walls whose thickness was below the 75th percentile 16 .
Although Mousavi et al, failed to demonstrate any meaningful difference in carotid stenosis between patients with normal and elevated tHcy levels is probably due to the low frequency of extracranial disease in the Asian population and homocysteine related atherosclerosis 31 .
The current study demonstrated that higher level of homocysteine is significantly associated with carotid stenosis in patients of stroke and hyperhomocysteinemia is an independent risk factor for carotid stenosis in patients of ischemic stroke.
